Aberrant NF-kappaB activity is critical in focal necrosis formation of human glioblastoma by regulation of the expression of tissue factor.
Focal necrosis is a key pathologic feature that distinguishes glioblastoma from lower grade glioma. The presence of necrosis in a glioblastoma could promote its rapid growth and clinical progression. Focal necrosis of glioblastoma seems to be associated with thrombosis that result from hyper-coagulability. In the present study, we found that glioblastoma cells had a high level of constitutive nuclear factor (NF)-kappaB activity, which was directly correlated with necrosis in glioblastomas. We also found a direct correlation between NF-kappaB activity and the expression of tissue factor (TF), a potent procoagulant factor in gliomas. Inhibition of TF by an inhibitory antibody prevented the procoagulant activity of glioblastoma cells, indicating a TF-dependent mechanism. Blockade of NF-kappaB activation significantly inhibited TF expression and the procoagulant activity of glioblastoma cells in vitro. Blockade of NF-kappaB activation also significantly inhibited in vivo expression of TF, which was directly correlated with decreased necrosis formation and tumor growth of glioblastoma cells in nude mice. Collectively, these results suggest that elevated NF-kappaB activity in glioblastomas cells plays a critical role in necrosis formation of glioblastoma and that inhibition of NF-kappaB activity in glioblastoma can suppress necrosis formation and progressive growth.